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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 5 

[0001] The present Invention relates to an accelera- 
tion control apparatus for a dlesel engine provided with 
a supercharger and, more particularly, to an accelera- 
tion control apparatus suitable for controlling fuel injec- 
tion of a diesel engine provided with a supercharger. 

2. Description of the Related Art 

[0002] Conventionally, as disclosed in Japanese 
Laid-Open Patent Application No.7-65523, an appara- 
tus for controlling fuel injection of a diesel engine is 
known. In a diesel engine, the amount of fuel to be in- 
jected is calculated based on a revolution speed NE of 
the engine and an accelerator opening degree 6. In a 
diesel engine provided with a supercharger, the amount 
of fuel to be injected is calculated on the assumption 
that the super charger is normally operated. 
[0003] When an operational condition of the diesel en- 
gine is changed, a delay of response occurs until the 
supercharger actually responds to the operational state 
after the change. Particularly, the turbocharger which 
uses a pressure of exhaust gas as a drive force gener- 
ates a relatively large delay in response. Accordingly, 
when an operation for acceleration is performed in the 
diesel engine provided with the turbocharger, a condi- 
tion occurs in which the amount of injected fuel is in- 
creased prior to the increase in the amount of intake air. 
[0004] When the amount of the injected fuel is in- 
creased prior to the increase in the amount of intake air, 
an over-rich condition of an air-fuel ratio occurs, result- 
ing in a problem in that smoke tends to be generated. 
In such a case, if the amount of injected fuel is de- 
creased, the occurrence of the over-rich condition of the 
air-fuel ratio is prevented so as to suppress the gener- 
ation of the smoke. However, If merely the amount of 
injected fuel is decreased, the output torque of the diesel 
engine is decreased, resulting in an disadvantage in that 
an acceleration characteristic is deteriorated. 
[0005] The smoke generation can be suppressed, for 
example, by advancing the angle of an injection time. If 
the angle of the fuel injection time is advanced in a diesel 
engine, atime is reserved for sufficiently evaporating the 
fuel. When the fuel is sufficiently evaporated, an efficient 
combustion can be achieved which reduces unburned 
fuel, resulting in a reduction of smoke. However, if such 
a control is performed, a diesel knock tends to be gen- 
erated. 

[0006] In order to suppress the generation of the die- 
sel knock, It is known that a delayed angle control of the 
fuel injection time is effective. The above-mentioned 
conventional apparatus is provided with a function to 
perform the delayed angle control of the fuel injection 



2 

time. Thus, according to the above-mentioned conven- 
tional apparatus, a generation of diesel knocking noise 
can be suppressed while a decrease in the output torque 
of the diesel engine is reduced. 
[0007] However, if the delayed angle control for the 
fuel injection time is performed while the diesel engine 
is accelerated, a large amount of fuel may be injected 
into the diesel engine after a piston starts to move to- 
ward the bottom dead center, that is, after a start of an 
explosion process. In such a condition, the unburned 
component of fuel tends to be exhausted. In this respect, 
the above-mentioned conventional apparatus has a 
problem in that an exhaust characteristic tends to be de- 
teriorated when the diesel engine is accelerated. 

SUMMARY OF THE INVENTION 

[0008] It is a general object of the present invention 
to provide an improved and useful acceleration control 
apparatus of a diesel engine provided with a super- 
charger in which the above-mentioned problems are 
eliminated. 

[0009] A more specific object of the present invention 
is to provide an acceleration control apparatus of a die- 
sel engine provided with a supercharger which sup- 
presses generation of a diesel knocking noise while 
maintaining a good acceleration characteristic and a 
good exhaust characteristic. 

[0010] In order to achieve the above-mentioned ob- 
jects, there is provided according to the present inven- 
tion an acceleration control apparatus for performing a 
fuel injection control during acceleration of a diesel en- 
gine provided with a supercharger, 
characterized in that: 

fuel injection quantity calculating means calculates 
a quantity of fuel to be injected based on operational 
condition information; 

acceleration start detecting means detects a start 
of acceleration of the diesel engine; and 
acceleration injection control means delays, when 
the acceleration of the diesel engine is started, a 
start time of injection of fuel from a start time of in- 
jection of fuel under a normal condition and increas- 
es a pressure of the fuel for injection. 

[001 1 ] In the present invention, when a request for ac- 
celeration is made for the diesel engine, a quantity of 
fuel to be injected which responds to the request for ac- 
celeration is calculated. Accordingly, a good accelera- 
tion performance is provided to the diesel engine. When 
the acceleration is started, the start time of injection of 
fuel is delayed. Thus, generation of diesel knocking 
noise is reduced even if a response delay is generated 
in the supercharger. Additionally, when the acceleration 
of the diesel engine is started, the fuel is injected at a 
pressure higher than a pressure generated under a reg- 
ular condition. If the pressure of injected fuel is high, a 
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large amount of fuel can be injected In a short time. Ac- 
cordingly, even when the start time of fuel Injection is 
delayed, the end time of injection of fuel Is not consid- 
erably shifted to the delayed side. Thus, the unburned 
components included in exhaust gas are not increased, 
resulting in a good emission characteristic being main- 
tained. 

[0012] In one embodiment of the present invention, 
the operational condition information may include an en- 
gine speed and a degree of opening of an accelerator. 
[0013] Additionally, in one embodiment of the present 
invention, the acceleration start detecting means may 
detect the start of acceleration when a difference be- 
tween a degree of opening of the diesel engine at the 
present time and a degree of opening of the diesel en- 
gine at a time a first predetermined period before the 
present time exceeds a predetermined value. 
[0014] Additionally, a detecting operation of the accel- 
eration start detecting means may be performed every 
predetermined period, and the difference is obtained 
based on the degree of opening detected in the detect- 
ing operation performed at the present time and the de- 
gree of opening detected in the detecting operation per- 
formed a predetermined number of detecting operations 
preceding the present detecting operation. 
[0015] In the acceleration control apparatus accord- 
ing to the present invention, the acceleration Injection 
control means may include: 



means may include: 

initial value setting means for setting a predeter- 
mined delay time provided for the start time of in- 
5 jection of fuel; and 

initial value decreasing means for continuously de- 
creasing the predetermined delay time during a 
second predetermined period. 

10 [0020] Additionally, in the acceleration control appa- 
ratus according to the present invention, 



a fuel injection valve may inject fuel to the diesel 
engine in synchronization with a change in a crank 

is angle of the diesel engine; 

spill valve Opening means may open a spill valve 
when a crank angle of the diesel engine reaches a 
predetermined valve closing angle, the spill valve 
being closed for supplying fuel to the fuel injection 

20 valve; 

prestroke value setting means may set a predeter- 
mined prestroke value to the predetermined valve 
closing angle when the acceleration of the diesel 
engine is started; and 

25 prestroke value decreasing means may decrease 
the predetermined prestroke value at a predeter- 
mined rate after the predetermined prestroke value 
is set to the valve closing angle. 



prestroke value setting means for setting a prede- 
termined delay time provided for the start time of 
injection of fuel; and 

prestroke value decreasing means for continuously 
decreasing the predetermined delay time during a 
second predetermined period. 

[001 6] Additionally, in one embodiment of the present 
invention, the predetermined delay time may be in- 
creased until the difference reaches a predetermined 
maximumvalue, and is maintained at the predetermined 
maximum value after the difference reaches the prede- 
termined maximum value. 

[0017] Further, in one embodiment according to the 
present embodiment, the acceleration start detecting 
means may detect the start of acceleration when a dif- 
ference between an engine speed of the diesel engine 
at the present time and an engine speed of the diesel 
engine at a time a first predetermined period before the 
present time exceeds a predetermined value. 
[0018] Additionally, a detecting operation of the accel- 
eration start detecting means may be performed every 
predetermined period, and the difference may be ob- 
tained based on the engine speed detected in the de- 
tecting operation performed at the present time and the 
engine speed detected in the detecting operation per- 
formed a predetermined number of detecting operations 
preceding the present detecting operation. 
[0019] Further, the acceleration injection control 



30 [0021 ] According to this invention, when the crank an- 
gle of the diesel engine reaches the value closing angle, 
the spill valve is closed. When the spill valve is closed, 
the fuel injection valve is set to a state where fuel can 
be injected. When the acceleration of the diesel engine 

35 is started, the prestroke value is set to the valve closing 
angle of the spill valve. Accordingly, an injection of fuel 
is not started until the crank angle of the diesel engine 
reaches the prestroke valve. Thus, when the accelera- 
tion of the diesel engine is started, the start time of the 

40 fuel injection is shifted to the delayed angle side. 

[0022] Additionally, when the prestroke value is set to 
the valve closing angle, the closing time of the spill valve 
is set to a time when an amount of lift of a plunger pro- 
vided in the fuel injection pump reaches an appropriate 

45 value. If the spill valve is closed when the amount of lift 
of the plunger reaches the appropriate value, a pressure 
in a pump chamber provided in the fuel injection valve 
is rapidly increased. Thus, according to the present in- 
vention, a higher pressure for Injection of fuel is gener- 

so ated as compared to that of the regular operation when 
the acceleration of the diesel engine is started. 
[0023] As mentioned above, even if a response delay 
is generated in the supercharger, a good acceleration 
performance and a good emission characteristic are 

55 maintained and the generation of diesel knocking noise 
is suppressed by shifting the start time of fuel Injection 
to the delayed angle side and the injection of fuel is per- 
formed at a high pressure when the acceleration of the 
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diesel engine is started. The influence of the response 
delay of the supercharger is reduced gradually after the 
acceleration is started. In the present invention, the pre- 
stroke value is decreased with respect to passage of 
time after the acceleration is started, similar to the re* 5 
duction in the response delay of the supercharger. Ac- 
cordingly, the prestroke control is ended gradually after 
the acceleration of the diesel engine is started. 
[0024] Other objects, features and advantages of the 
present invention will become more apparent from the 10 
following detailed description when read in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 

[0025] 

FIG.1 is an illustration of a system structure accord- 
ing to a first embodiment of the present invention; 
FIG. 2 is a cross-sectional view of a fuel injection 20 
pump shown in FiG.1; 

FIG.3 is a cross-sectional view of the fuel injection 
pump taken along a line Ill-Ill of FIG.2; 
FIG.4 is a time chart for explaining an operation of 
the system according to the first embodiment of the 25 
. present invention; 
FIG. 5 is a flowchart of a control routine performed 
in the first embodiment of the present invention; 
FIG. 6 is a graph representing a map referred to 
when an initial value is set to a prestroke value in so 
the routine shown in FIG.5; 
FIG. 7 is a graph representing a relationship be- 
tween an interruption period and an engine speed; 
and 

FIG. 8 is a flowchart of a control routine performed 35 
in a second embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0026] FIG.1 is an illustration of a system structure of 
a diesel engine 1 0 which is provided with an injection 
control apparatus according to a first embodiment of the 
present invention. The diesel engine 1 0 is an electronic 
control type diesel engine which has a function to per- 45 
form an electric control of fuel injection. The diesel en- 
gine 10 is controlled by an electronic control unit 12 
(hereinafter referred to as ECU 12). 
[0027] The diesel engine 10 includes an air filter 14 
which is connected to an intake pipe 1 6. The intake pipe so 
1 6 is provided with an intake air temperature sensor 1 8 
which senses a temperature of air flowing through the 
intake pipe 1 6. An output signal of the intake air temper- 
ature sensor 18 is provided to the ECU 12. The ECU 12 
determines a temperature THA of the intake air based 55 
on the output signal of the intake air temperature sensor 
18. 

[0028] The intake pipe 1 6 is connected to a compres- 



sion chamber 22 of a turbocharger 20. Additionally, an 
intake pipe 24 is connected to the downstream side of 
the compression chamber22. An intake air throttle valve 
26 is provided inside the intake pipe 24. The intake air 
throttle valve 26 opens and closes in relation to an op- 
eration of an accelerator pedal 28. Further, an acceler- 
ator opening degree sensor 30 is provided adjacent to 
the intake air throttle valve 26. The accelerator opening 
degree sensor 30 outputs an electric signal correspond- 
ing to a degree of opening of the intake air throttle valve 
26. The output signal of the accelerator opening degree 
sensor 30 is provided to the ECU 12. The ECU 12 de- 
termines a degree of opening of the intake air throttle 
valve 26, that is, an accelerator opening degree 6, 
based on the output signal of the accelerator opening 
degree sensor 30. 

[0029] The intake pipe 24 is provided with a bypass 
passage 32 which bypasses the intake airthrottle valve 
26. The bypass passage 32 is provided with a bypass 
throttle valve 34 which is connected to a negative pres- 
sure actuator 36. Additionally, vacuum switching valves 
(hereinafter referred to as VSVs) 38 and 40 are connect- 
ed to the negative pressure actuator 36. The VSVs 38 
and 40 are operated by the ECU 12. The ECU 12 con- 
trols the VSVs 38 and 40 so that the bypass throttle 
valve 34 is fully closed when the diesel engine 1 0 is at 
a stopped state; the bypass throttle valve 34 is half-open 
when the diesel engine 10 is in an idle state; and the 
bypass throttle valve 34 is fully open when the diesel 
engine 10 is in a regular operational state. 
[0030] An intake air pressure sensor 42 is connected 
to the intake pipe 24 on the downstream side of the in- 
take throttle valve 26 and the bypass throttle valve 34. 
The output signal of the intake air pressure sensor 42 is 
provided to the ECU 12. The ECU 12 determines an in- 
take air pressure on the downstream side of the intake 
air throttle valve 26 and the bypass throttle valve 34. 
[0031 ] The diesel engine 1 0 includes a cylinder head 
44. A divided combustion chamber 46 and an exhaust 
port 48 are formed in the cylinder head 44. The diesel 
engine 10 is a six-cylinder engine. Accordingly, the di- 
vided combustion chamber 46 and exhaust port 48 are 
provided to each of the six cylinders in the cylinder head 
44. A fuel injection valve 50 and a glow plug 52 are pro- 
vided in the cylinder head so that their ends are exposed 
in the divided combustion chamber 46. 
[0032] The diesel engine includes a cylinder block 54 
and a piston 56 which moves inside the cylinder block. 
A main combustion chamber 58 are formed between a 
top surface of the piston 56 and a bottom surface of the 
cylinder head 44. Both the divided combustion chamber 
46 and the exhaust port 48 are connected to the main 
combustion chamber 58. An exhaust valve 60 is incor- 
porated into the cylinder head 44. The exhaust valve 60 
opens and closes the exhaust port 48 in response to a 
crank angle of the engine. 

[0033] A water jacket 62 is formed in a wail of the cyl- 
inder block 54. Additionally, a water temperature sensor 
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64 is provided in the cylinder block 54 so that an end 
thereof is exposed in the water jacket 62. The output 
signal of the water temperature sensor 64 is provided to 
the ECU 12. The ECU 12 determines a temperature 
THW of coolant flowing in the water Jacket 62 based on s 
the output signal of the water temperature sensor 12. 
[0034] A crank shaft 66 is connected to the piston 56. 
Additionally, a reference position sensor 68 is provided 
in the cylinder block 54. The reference position sensor 

68 generates a pulse signal when the rotational angle 10 
of the crank shaft 66 reaches a reference angle. The 
output signal of the reference position sensor 68 is pro- 
vided to the ECU 12. The ECU 12 determines that the 
rotational angle of the crank shaft reaches the reference 
angle when the pulse signal is provided from the refer- « 
ence position sensor 68. 

[0035] An exhaust pipe 69 is connected to the exhaust 
port 48 formed in the cylinder head 44. The exhaust pipe 

69 is connected to a turbine chamber 70 of the turbo- 
charger 20. Additionally, an exhaust pipe 72 which 20 
opens to an atmosphere is connected to the turbine 
chamber 70 on the downstream side thereof. Further, 
the. exhaust pipes 69 and 72 are connected to each oth- 
er via a waste gate valve 74 which opens when a pres- 
sure exceeding a predetermined pressure is generated 25 
in the exhaust pipe 69. 

[0036] The fuel injection valve 50 of the diesel engine 

10 is supplied with a high-pressure fuel from a fuel in- 
jection pump 80 when a fuel should be injected to the 
diesel engine 1 0. The fuel injection valve 50 injects the 30 
fuel toward the divided combustion chamber 46 when 

the fuel pressurized to a greater degree than a prede- 
termined pressure is supplied from the fuel injection 
pump 80. 

[0037] A description will now be given , with reference 35 
to FIGS.2 and 3, of a structure of the fuel injection pump 
80. FIG.2 shows an entire structure of the fuel injection 
pump 80. The fuel injection pump 80 supplies a high- 
pressure fuel to the six-cylinder diesel engine. 
[0038] The fuel injection pump 80 includes a housing *o 

82 in which a drive shaft 83 is provided. The drive shaft 

83 is rotatably supported by an oil feed type bearing 84 
mounted on the housing 82. The crank shaft 66 is cou- 
pled to the drive shaft 83 via a belt not shown in the 
figures. The drive shaft 83 rotates at one half of the ro- 45 
tational speed of the crank shaft 66 when the diesel en- 
gine is operated. 

[0039] The housing 82 is provided with a fuel inlet 86. 
Fuel is supplied to the fuel inlet 86 from a fuel tank not 
shown in the figures. The fuel inlet 86 is connected to so 
an oil path 87 which leads to an outer periphery of the 

011 feed type bearing 84. The fuel introduced into the oil 
feed type bearing 84 by passing through the oil path 87 
intrudes between the oil feed type bearing 84 and drive 
shaft 83, and serves as a lubricant. An oil seal B8 is pro- 55 
vided at a position adjacent to the oil feed type bearing 

84 on an end portion (left end in FIG.2) of the housing 
82 so as to prevent leaking of fuel. 
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[0040] A bane type feed pump 89 (hereinafter referred 
to as feed pump) is incorporated into the housing 82. 
The feed pump 89 comprises an outer wall 90, a rotor 
91 and a plurality of banes 92. The outer wall 90 is a 
cylindrical member having an inner wall surface which 
is eccentric to the rotational center of the drive shaft 83. 
The outer wall 90 is fixed to the housing 82. The rotor 
91 is a cylindrical member fixed to the drive shaft 83, 
and has a plurality of slits extending in radial directions 
of the rotor 91 . The banes 92 are accommodated in the 
respective slits of the rotor 91 . When the rotor 91 is ro- 
tated, the banes 92 move inside the slits while ends of 
the banes are made to contact the outer wall 90. 
[0041] In the housing 82, a fuel intake path 93 Is 
formed which is connected to the fuel inlet 86. The fuel 
Introduced into the fuel intake path 93 is lead to a space 
(hereinafter referred to as a pump space) which is de- 
fined by banes 92 and the outer wall 90. When the rotor 
91 is rotated, the volume of the pump space is de- 
creased, and the fuel in the pump space is pressurized. 
The fuel thus pressurized is introduced into a fuel deliv- 
ery path 94 formed in the housing 82. 
[0042] In the housing 82, a cover 95 is mounted at a 
position where an end (right end in FIG.2) of the drive 
shaft 83 is covered by the cover 95. A fuel chamber 96 
is formed in the interior of the cover 95. The fuel pres- 
surized by the feed pump 89 is delivered to the fuel de- 
livery path 94, and thereafter the fuel is introduced into 
the fuel chamber 96 via an oil path not shown in the fig- 
ures. 

[0043] A pulser 1 00 is fixed to the drive shaft 83. The 
pulser 1 00 is an annular member formed of a magnetic 
material. A plurality of protrusions 101 are provided on 
the outer peripheral surface of the pulser 1 00. In the fuel 
chamber 96, an electromagnetic pick-up sensor 102 is 
provided at a position where the sensor 102 faces the 
protrusions 101. The electromagnetic pick-up sensor 
1 02 comprises a pick-up coll and a magnet therein . The 
electromagnetic pick-up sensor 1 02 is arranged so that 
a magnetic flux is generated by the magnet loops by 
passing the pick-up coil, an air gap between the sensor 
1 02 and the pulser 1 00 and a magnetic circuit including 
the pulser 1 00. According to the above-mentioned struc- 
ture, the electromagnetic pick-up sensor 102 outputs a 
signal pulse having a wave height corresponding to a 
rate of change dO/dt of the magnetic flux density Own en 
one of the protrusions 101 passes by the sensor 102. 
The output signal of the electromagnetic pick-up sensor 
1 02 is provided to the ECU 1 2. The ECU 1 2 determines 
the rotational speed of the crank shaft 66 based on the 
output signal of the electromagnetic pick-up sensor 1 02. 
[0044] A rotor 1 05 is coupled to the drive shaft 83. In 
the housing 82, a bearing 1 06 is provided. The rotor 1 05 
is supported by the bearing 106 so that the rotor 105 is 
rotatable together with the drive shaft 83. A pump cham- 
ber 107 is formed In the rotor 105. The pump chamber 
107 comprises an axial opening and four radial open- 
ings. The axial opening extends along the center axis of 
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the rotor 1 05 from the left side to the right side of FIG. 
2, and has a predetermined length. The radial openings 
extend from the outer peripheral surface of the rotor 1 05 
to the axial opening. The open end of the axial opening 
is closed by a plug 1 08. Plungers 1 09 to 11 2 (only plung- 5 
ers 1 09 and 1 1 1 are illustrated in FIG. 1 ) are inserted into 
the respective axial openings of the pump chamber 1 07. 
[0045] In the rotor 1 05, fuel passages 1 1 3 and 1 1 4 are 
provided, an end of each of which is connected to the 
axiai opening of the pump chamber 1 07. The other end 
of each of the fuel passages 113 and 114 is connected 
to fuel Intake ports 115 and 116 formed in the outer pe- 
ripheral surface of the rotor 105, respectively. The fuel 
intake ports 115 and 116 are provided opposite to each 
other with respect to the center axis of the rotor 1 05. 
[0046] In the rotor 105, there is provided a fuel pas- 
sage 117, one end of which is connected to the fuel in- 
take port 1 1 5. The other end of the fuel passage 1 1 7 is 
connected to a fuel discharge groove 118 provided in 
the outer peripheral surface of the rotor 105. The fuel 
discharge groove 1 1 8 has a predetermined length in the 
axial direction of the rotor 105. Additionally, an annular 
groove 119 Is formed in the outer peripheral surface of 
the rotor 1 05 at a position where the outer peripheral 
surface intersects the fuel discharge groove 118. 
[0047] A cylinder 120 is provided in the housing 82. 
The rotor 1 05 is seaiingly and rotatably supported in the 
cylinder 120. in the cylinder 120, there are provided six 
fuel passages 121 to 126 at equal intervals so as to sur- 
round the rotor 105, the number of the fuel passages 
corresponding to the number of the cylinders of the die- 
sel engine 10 (only the fuel passages 121 and 124 are 
illustrated in FIG.1).Two of the fuel passages 121 to 126 
are sequentially connected to the fuel intake ports 115 
and 116 each time the rotational angle of the rotor 105 
reaches a predetermined rotational angle (hereinafter 
the predetermined rotational angle is referred to as an 
intake rotational angle). 

[0048] Additionally, in the cylinder 120, there are pro- 
vided six fuel passages 127 to 132 at equal intervals so 
as to surround the rotor 1 05, the number of the fuel pas- 
sages corresponding to the number of the cylinders of 
the diesel engine 10 (only the fuel passage 127 is illus- 
trated by dashed lines in FIG.1). The fuel passages 127 
to 1 32 are sequentially connected to an end (the left end 
in FIG. 2) of the fuel discharge groove 1 1 8 each time the 
rotational angle of the rotor 105 reaches a predeter- 
mined rotational angle (hereinafter the predetermined 
rotational angle is referred to as a discharge rotational 
angle). 

[0049] Further, a spill passage 133 is provided in the 
cylinder 1 20 . The spill passage 1 33 is provided at a po- 
sition where the spill passage 133 is connected to the 
annular groove 119. The annular groove 119 is contin- 
uously connected to the pump chamber 1 07 via the fuel 
discharge groove 1 1 8, the fuel passage 1 1 7 and the fuel 
passage 113. Accordingly, a pressure of fuel equal to a 
pressure in the pump chamber 1 07 is continuously in- 



troduced into the spill passage 133. 
[0050] A second housing 135 is attached to the outer 
periphery of the cylinder 120. A fuel gallery 136 which 
connects to the fuel passages 121 to 126 is provided in 
the housing 135. The fuel gallery 136 is connected to 
the fuel chamber 96 via an oil path not shown in the fig- 
ures, Accordingly, a fuel having a predetermined pres- 
sure is continuously supplied to the fuel gallery 136 
when the feed pump 89 is operated. Additionally, the 
second housing is provided with fuel passages 137 to 
142 (only the fuel passage 137 is illustrated by dashed 
lines in FIG.1) which are connected to the respective 
fuel passages 1 27 to 1 32 and a spill passage 1 43 con- 
nected to the spill passage 133. 
[0051] A description will now be given, with reference 
to FIGS.2 and 3, of a structure of a surrounding part of 
the pump chamber 107 in detail. FIG.3 is a cross-sec- 
tional view of the fuel injection pump 80 taken along a 
line Ill-Ill of FIG.2. 

[0052] As shown in FIG.3, the plungers 1 09 to 1 1 2 are 
inserted into the respective four axial openings forming 
the pump chamber 107 provided in the rotor 105. The 
rotor 105 is also provided with roller shoes 145 to 148 
which contact end surfaces of the plungers 1 09 and 112. 
The roller shoes 145 to 148 support respective rollers 
149 to 152. 

[0053] A roller ring 153 is provided on the outer side 
of the rollers 149 to 152. The roller ring 153 is an annular 
member provided so as to surround the outer periphery 
of the rotor 105. The above-mentioned electromagnetic 
pick-up sensor 102 is fixed to the roller ring 153. Thus, 
according to the signal pulse output from the electro- 
magnetic pick-up sensor 1 02, it is possible to detect the 
rotational angle of the rotor 1 05 with respect to the roller 
ring 153. 

[0054] On an inner surface of the roller ring 153, six 
cams 1 55 to 1 60 are provided at equal intervals, that is, 
each 60 degrees. When the rotor 1 05 is rotated, the roll- 
ers 1 49 to 1 52 move along the cams 1 55 to 1 60. When 
the rollers 149 to 1 52 move along the cams 155 to 1 60, 
the plungers 109 to 112 reciprocate in radial directions 
in the pump chamber 1 07. Hereinafter, a position of the 
plungers 109 to 112 when the rollers 149 to 152 are off 
the cams 155 to 1 60 is referred to as a "lift '0' position"; 
and a displacement in radial directions generated in the 
plungers 109 to 112 when the rollers 149 and 152 are 
on the cams 155 to 160 is referred to as an "amount of 
lift" of the plungers 1 09 to 112. The plungers 109 to 112 
are arranged so that all of the plungers 109 to 112 are 
engaged with the cams 155 to 160 at the same time. 
Thus, the same amount of lift is always generated In the 
plungers 109 to 112. 

[0055] The volume of the pump chamber 107 is de- 
creased in the process in which the amount of lift of the 
plungers 109 to 112 is increased, that is, the process in 
which the rollers 1 49 to 1 52 move over the cams 1 55 to 
1 60. On the other hand, the volume of the pump cham- 
ber 1 07 is increased in the process in which the amount 
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of lift of the plungers 109 to 112 is decreased, that is, 
the process in which the roliers 149 to 152 move off the 
cams 155 to 160. In the fuel injection pump 80, the fuel 
passages 121 to 126 provided to the cylinder 120 are 
connected to the Intake ports 115 and 116 of the rotor 
1 05 when the rollers 1 49 to 1 52 move off the cams 1 55 
to 1 60. On the other hand, the fuel passages 1 27 to 1 32 
are connected to the fuel discharge groove 118 when 
the rollers 1 49 to 1 52 move over the cams 1 55 to 1 60. 
[0056] According to the above-mentioned structure, 
the fuel in the gallery 136 is introduced into the pump 
chamber 107 in the process in which the roller 149 to 
152 move off the cams 155 to 160. On the other hand, 
the fuel in the pump chamber 1 07 is delivered to the fuel 
discharge groove 118 and the fuel passage 127 in the 
process in which the rollers move over the cams 155 to 
1 60. According to the fuel injection pump 80, the above- 
mentioned suction and discharge processes are repeat- 
ed six times while the rotor 105 makes a single turn. 
[0057] The roller ring 153 is provided in the housing 
82 so that the roller ring 153 can rotate by a predeter- 
mined angle range. As shown in FIG.3, a rod 1 61 is fixed 
on a lower end of the roller ring 1 53. The rod 1 61 is sup- 
ported by timer pistons 1 62 and 1 63 provided under the 
roller ring 153. The timer pistons 162 and 163 are slid- 
ably provided in a cylinder 164. A high-pressure cham- 
ber 1 65 and a low-pressure chamber 1 66 are formed in 
the cylinder 1 64. The high-pressure chamber 1 65 is de- 
fined by the timer piston 162, and the low-pressure 
chamber 1 66 is defined by the timer piston 1 63. The low- 
pressure chamber 166 is provided with a spring 167 
which urges the timer piston 163 toward the rod 161. 
The high-pressure chamber 165 and the low-pressure 
chamber 1 66 are connected to the fuel delivery path 94 
and the fuel tank, respectively, via oil paths not shown 
in the figures. Additionally, the high-pressure chamber 

165 and the low-pressure chamber 166 are connected 
to each other via a rotary valve 1 68 (hereinafter referred 
to as TCV 1 68) shown in FIG.2. 

[0058] The TCV 1 68 is a solenoid valve which controls 
a conductive condition between the high-pressure 
chamber 165 and the low pressure chamber 166. The 
TCV 1 68 is operated by a duty control by the ECU 12. 
When the duty ratio of a drive signal supplied to the TCV 
168 is varied, the conductive state between the high- 
pressure chamber 165 and the low-pressure chamber 

166 is changed. When the high pressure chamber 165 
and the low pressure chamber 166 are conductive to 
each other, a pressure difference between the pres- 
sures in both chambers Is decreased. Thus, the timer 
pistons 1 62 and 1 63 and the rod 1 61 moves to the right 
in FIG.3 due to a bias force of the spring 1 67. At this 
time, the roller ring 153 rotates counterclockwise within 
the housing 82. 

[0059] On the other hand, when the connection be- 
tween the high pressure chamber 1 65 and the low pres- 
sure chamber 166 is interrupted by the TCV 1 68, a large 
pressure difference is generated between the high pres- 



sure chamber 165 and the low pressure chamber 166. 
In this case, the timer pistons 1 62 and 1 63 and the rod 
161 move to the left in FIG.3 against the bias force of 
the spring 167. At this time, the roller ring 153 rotates 

5 clockwise within the housing 82. 

[0060] As mentioned above, according to the fuel in- 
jection pump 80, the roller ring 1 53 can be rotated within 
the housing 82 by changing the duty ratio of the drive 
signal supplied to the TCV 1 68. When the roller ring 1 53 

10 rotates within the housing 82, a relationship between the 
angular position of the rotor 105 and a time when the 
suction and discharge processes are performed in the 
fuel injection pump 80 is changed. Thus, according to 
the fuel injection pump 80, a relationship between the 

15 rotational angle of the diesel engine 10 and the time 
when the suction and discharge processes are per- 
formed in the fuel injection pump 80 can be appropriate- 
ly changed by controlling the TCV 168. 
[0061] As shown in FIG.2, the fuel injection pump 80 

20 comprises a spill valve 1 70 and a f uei recirculation valve 

1 71 . The spill valve 1 70 and the fuel recirculation valve 
171 are assembled to the second housing 135. 
[0062] The spill valve 170 comprises an electromag- 
netic coll 1 72 and an operational shaft 1 73. The electro- 
ns magnetic coil 1 72 is connected to the ECU 1 2. The ECU 

1 2 supplies a current to the electromagnetic coil 1 72 at 
a predetermined timing when the diesel engine 1 0 is op- 
erated. When a current is supplied to the electromag- 
netic coil 172, the operational shaft 1 73 is urged down- 

30 wardly. A spring 174 and a stopper 175 are provided 
near the lower end of the operational shaft 173 so that 
the spring 1 74 surrounds the operational shaft 1 73. The 
spring 174 urges the stopper 175 downwardly in FIG.2. 
[0063] A valve member 1 76 is provided under the op- 

35 erational shaft 1 73 and the stopper 1 75. A spring 1 77 is 
provided around the valve member 1 76. The spring 1 77 
urges the valve member 1 76 upwardly in FIG.2. A valve 
seat 178 is formed under the valve member 176. When 
an electromagnetic force is generated by the electro- 

40 magnetic coil 1 72, the valve member 1 76 is seated on 
the valve seat 1 78. On the other hand, when no electro- 
magnetic force is generated by the electromagnetic coil 

1 72, the valve member 1 76 is separated from the valve 
seat 178. 

45 [0064] When the valve member 1 76 is seated on the 
valve seat 1 78, the spill passage 1 43 formed in the sec- 
ond housing 135 is closed, that is, the annular groove 
119 of the rotor 105 is isolated from an external space. 
When the discharge process is performed in a state 

50 where the annular groove 1 1 9 is isolated from the exter- 
nal space, the pressure in the pump chamber 1 07 is in- 
creased to a sufficiently high pressure. 
[0065] When the valve member 1 76 of the spill valve 
1 70 is separated from the valve seat 1 78, the spill pas- 

55 sage 143 is connected to both the fuel gallery 136 and 
the fuel recirculation valve 171. It should be noted that, 
in the following description, a state where the valve 
member 1 76 is separated from the valve seat 1 78 is re- 
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f erred to as an open state of the spill valve 1 70; and a 
state where the valve member 176 is seated on the 
valve seat 1 78 is referred to as a closed state of the spill 
valve 1 70. when the spill valve 1 70 is open as mentioned 
above, the annular groove 119 of the rotor 105 is con- 5 
nected to the fuel gallery 136. In this state, the fuel in 
the pump chamber 1 07 is not pressurized since the fuel 
delivered by the plungers 109 to 112 is released to the 
fuel gallery 1 36 even if the fuel discharge process is per- 
formed. 

[0066] The fuel recirculation valve 171 Is connected 
to the fuel tank not shown in the figures. The fuel recir- 
culation valve 1 71 includes a ball valve 1 79 and a spring 
180 therein. The ball valve 179 and the spring 180 to- 
gether serve as a check valve which opens, when a 
pressure exceeding a predetermined pressure is gen- 
erated In the spill valve 170, so as to release the fuel in 
the spill valve 1 70 to the fuel tank. According to the fuel 
recirculation valve 180, the high-pressure fuel flowing 
from the spill passage 1 73 can be returned to the fuel 
tank after appropriately decreasing the pressure when 
the spill valve 170 is open. 

[0067] The fuel injection pump 80 includes an accu- 
mulator 181. The accumulator 1 81 is assembled into the 
second housing 135 so that the accumulator 181 is op- 
posite to the end of the rotor 1 05. The accumulator com- 
prises a fuel chamber 1 82, a piston 1 83 defining the fuel 
chamber 182 and a spring 184 urging the piston 183 
toward the fuel chamber 1 82. 
[0068] The cylinder 1 20 and the second housing 1 35 
are provided with connecting paths 1 85 and 1 86 which 
connect the fuel chamber 182 and the fuel gallery 136 
to each other Accordingly, the pressure in the fuel 
chamber 182 is substantially equal to the pressure in 
the fuel gallery 136. When the pressure in the fuel gal- 
lery 136 becomes a high pressure, the piston 183 is 
moved against the urging force of the spring 1 84 so that 
the volume of the fuel chamber 1 82 is increased. On the 
other hand, when the pressure in the fuel gallery 1 36 
becomes a low pressure, the piston 1 83 is moved by the 
urging force of the spring 1 84 so that the volume of the 
fuel chamber 182 is decreased. Thus, according to the 
accumulator 181, fluctuation in the pressure in the fuel 
gallery 136 can be absorbed, 

[0069] The fuel injection pump 80 includes delivery 
valves 190 to 195 (only the delivery valve 190 is illus- 
trated in FIG.2). The delivery valves 190 to 195 are as- 
sembled to the second housing 1 35 so as to be connect- 
ed to the respective fuel passages 137 to 142. The de- 
livery valves 1 90 to 1 95 are connected to the fuel injec- 
tion valve 50 provided to each of the cylinders of the 
diesel engine 10. 

[0070] When fuel having a pressure exceeding a pre- 
determined pressure is supplied from the fuel passages 
137 to 142, the delivery valves 190 to 195 supply the 
fuel to the fuel Injection valve 50. When the pressure of 
the fuel In the fuel passages 137 to 142 is decreased, 
the delivery valves 190 to 195 maintain the pressure in 



fuel paths from each of the delivery valves 1 90 to 1 95 
to the corresponding fuel injection valves 50 at a prede- 
termined pressure. Thus, according to the delivery 
valves 190 to 195, the pressure of fuel supplied to the 
fuel injection valves 50 can be maintained at a substan- 
tially constant pressure when an injection of fuel is not 
preformed. 

[0071] The fuel injection pump 80 also includes an 
overflow valve 196. The overflow valve 196 is assem- 
bled to the cover 95 so that an end of the overflow valve 
1 96 is open to the fuel chamber 96. The overflow valve 

196 is connected to the fuel tank not shown in the fig- 
ures. The overflow valve 1 96 is provided with a ball valve 

197 and a spring 198 therein. The ball valve 197 and 
the spring 198 together serve as a check valve which 
opens when a pressure exceeding a predetermined 
pressure is generated in the fuel chamber 96 so as to 
release the fuel in the pump chamber 96 to the fuel tank. 
According to the overflow valve 196, generation of an 
excessive pressure in the fuel chamber 96 can be pre- 
vented. 

[0072] A description will now be given, with reference 
to FIGS.4 to 6 in addition to FIGS.1 to 3, of an operation 
of the system according to the present embodiment. 
[0073] The ECU 12 calculates a quantity Q (hereinaf- 
ter referred to as fuel injection quantity Q) of fuel to be 
supplied to the diesel engine 1 0 based on the intake air 
temperature TH A detected by the intake air temperature 
sensor 16; the accelerator opening degree G detected 
by the accelerator opening degree sensor 30; the intake 
air pressure PM detected by the intake air pressure sen- 
sor 42; the temperature THW of the coolant detected by 
the water temperature sensor 64; and the engine speed 
NE calculated based on the signal pulse output from the 
electromagnetic pick-up sensor 102. Additionally, the 
ECU 12 controls the spill valve 170 andtheTCV 168 so 
that the fuel injection quantity Q of fuel is injected by 
each of the fuel injection valves 50 at an appropriate 
timing. 

[0074] FIG.4 is a time chart for explaining the opera- 
tion of the system according to the present embodiment. 
FIG.4-(A) indicates an amount of lift provided to the 
plungers 1 09 to 1 12; FIG.4-(B) indicates changes in the 
speed of lift of the plungers 109 to 112; FIG.4-(C) indi- 
cates an operational state of the spill valve 170 when a 
regular control is performed in the present embodiment; 
FIG.4-(D) indicates changes in the injecting pressure of 
fuel under the regular control; FIG4-(E) indicates an op- 
erational state of the spill valve 170 under a prestroke 
control performed in the present embodiment; and FIG. 
4-(F) indicates changes in the injecting pressure of fuel 
under the prestroke control. 

[0075] The time chart shown in FIG.4 represents a 
condition in which the rotor 105 reaches the intake ro- 
tational angle. When the rotational angle of the rotor 1 50 
reaches the intake rotational angle, an amount of lift of 
the plungers 109 to 112 is increased to the maximum 
amount of lift while the speed of lift of the plungers 1 09 
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to 122 Is gradually increased as shown In FIG.4-(A) and 
(B). Thereafter when the amount of lift reaches near the 
maximum amount of lift, the speed of lift is rapidly de- 
creased. 

[0076] In the present embodiment, the ECU 12 ap- 5 
plies a regular control to the spill valve 170 when a re- 
quest for acceleration is not made for the diesel engine 
10. The regular control is achieved, as shown in FIG. 
4-(C), by closing the spill valve 1 70 prior to a start of lift 
of the plungers 109 to 112 and opening the spill valve 
170 when injection of fuel of the desired fuel injection 
quantity Q is completed. 

[0077] According to the regular control, the injection 
of fuel by the fuel injection valve 50 is started at sub- 
stantially the same time when the lift of the plungers 1 09 
to 122 is started. The ECU 12 reversely calculates the 
time of completion of the fuel injection based on the fuel 
injection quantity Q which was calculated based on the 
outputs of various sensors. When the spill valve 170 is 
open, the pressure in the pump chamber 107 is rapidly 
decreased, resulting in completion of the fuel injection 
by the fuel injection pump 50. According to the above- 
mentioned process, fuel of the desired fuel injection 
quantity Q can be supplied to the diesel engine 10 with 
a high accuracy by controlling the opening time of the 
spill valve 170. 

[0078] In the regular control, the fuel injection is per- 
formed In a range where the speed of lift of the plungers 
1 09 to 112 is relatively low. The injecting pressure of fuel 
becomes higher as the speed of lift of the plungers 1 09 
to 112 is increased. Accordingly, when the regular con- 
trol is applied, the injecting pressure of fuel is controlled 
to a relatively low value as shown in FIG.4-(D). 
[0079] In the present embodiment, the ECU 12 ap- 
plies a prestroke control to the spill valve 170 when a 
request for acceleration is made for the diesel engine 
10. The prestroke control is achieved, as shown in FIG. 
4-(E), by closing the spill valve 1 70 after the start of the 
lift of the plungers 1 09 to 1 1 2, and opening the spill valve 
170 when the injection of fuel of a desired fuel injection 
quantity Q is completed. 

[0080] According to the prestroke control, the injec- 
tion of fuel by the fuel injection valve 50 is started by 
closing the spill valve 170 after the lift of the plungers 
109 to 112 is started. Accordingly, when the prestroke 
control is performed, the start time of the fuel injection 
is shifted to the delayed angle side as compared to that 
of the regular control. 

[0081] It should be noted that, in the system according 
to the present embodiment, it is possible that the start 
time is set equal to the start time in the regular control 
by shifting the start time of fuel injection to the advanced 
angle side, when the prestroke control is performed, by 
controlling the TCV 168. However, in the present em- 
bodiment, the start time of fuel injection is shifted to the 
delayed angle side rather than the start time In the reg- 
ular control in light of a reason described below. 
[0082] When the prestroke control is performed, the 



ECU 12 opens the spill valve 170 when the injection of 
fuel of desired fuel injection quantity Q is completed after 
the spill valve 1 70 is closed. When the spill valve 1 70 is 
opened, the pressure in the pump chamber 107 is rap- 
idly decreased and the fuel injection is ended. Under the 
prestroke control, the injection of fuel is performed in a 
range in which the speed of lift of the plungers 109 to 
1 1 2 is relatively large. Accordingly, in the prestroke con- 
trol, the injecting pressure of fuel becomes higher than 
the injecting pressure in the regular control as shown in 
FIG.4-(F). 

[0083] In the system according to the present embod- 
iment, an exhaust gas is introduced into the turbine 
chamber 70 of the turbocharger 20 via the exhaust pipe 
69 when the diesel engine 1 0 is operated. When the ex- 
haust gas flows into the turbine chamber 70, the turbine 
of the turbocharger 20 is rotated, and the air in the tur- 
bine chamber 22 is supercharged to the diesel engine 
10. Since the diesel engine 10 generates a power cor- 
responding to an amount of intake air, the diesel engine 
10 can output a large power when air is supercharged 
as mentioned above. 

[0084] When the accelerator pedal 2B is depressed in 
the diesel engine 10, the ECU 12 calculates the fuel in- 
jection quantity Q in accordance with the accelerator 
opening degree 8. At this time, the ECU 12 calculates 
the fuel injection quantity Q on the assumption that the 
turbocharger 20 is supercharging an appropriate 
amount of air. 

[0085] However, there is a time lag for an increase in 
the pressure of exhaust gas afterthe acceleration pedal 
28 is depressed. Accordingly, a certain time delay is 
generated after the accelerator pedal 28 is depressed 
and until the performance of supercharging by the tur- 
bocharger 20 becomes steady. 
[0086] When such a delay In response of the turbo- 
charger 20 is generated and if the ECU 12 calculates 
the fuel injection quantity Q without consideration of the 
delay in response, an excessive fuel may be supplied 
relative to an amount of intake air immediately after the 
acceleration pedal 28 is depressed. Under such a con- 
dition where an excessive amount of fuel is supplied to 
the diesel engine 10, a premature ignition of fuel tends 
to occur, and thus a so-called diesel knocking noise 
tends to be generated. 

[0087] If a correction for reducing the fuel injection 
quantity Q is performed, or if the start time of fuel injec- 
tion is delayed, generation of the diesel knocking noise 
can be suppressed. However, if the former method is 
performed, there is a problem in that the output torque 
of the diesel engine 1 0 is decreased and the accelera- 
tion performance is deteriorated. On the other hand, if 
the later method is performed, there is a problem in that 
an amount of unburned components included In the ex- 
haust gas is increased, and exhaust emission is deteri- 
orated. 

[0088] The system according to the present embodi- 
ment suppresses the diesel knocking noise without de- 
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creasing an output torque and without deteriorating ex- 
haust emission by the above-mentioned prestroke con- 
trol when a request for acceleration is made for the die- 
sel engine 10. 

[0089] That is, in the present embodiment, the ECU s 
12 performs the prestroke controi without correction for 
reducing the fuel injection quantity Q when the request * 
for acceleration is made for the diesel engine 10. Thus, 
the start time of fuel injection is shifted to the delayed 
angle side which results in that a possibility of premature 10 
ignition of fuel is reduced. Accordingly, if a delay in re- 
sponse of the turbocharger 20 occurs when a request 
for acceleration Is made, generation of the diesel knock- 
ing noise is suppressed. 

[0090] Additionally, when the prestroke control for the is 
spill valve 170 is performed, the injecting pressure of 
fuel becomes higher than the injecting pressure when 
the regular control is performed. If the injecting pressure 
of fuel becomes high, a time necessary for injecting fuel 
of the desired fuel injection quantity Q is shortened. 
When fuel of the fuel injection quantity Q is injected in 
a short period of time, the end time of fuel injection is 
not largely shifted to the delayed angle side even if the 
start time of fuel injection is shifted to the delayed angle 
side. Additionally, if the end time of fuel injection is not 
largely shifted to the delayed angle side, an increase in 
the amount of unbumed components included in the ex- 
haust gas can be prevented. 

[0091 ] As mentioned above, according to the present 
embodiment, the diesel knocking noise can be sup- 
pressed while a good acceleration performance and a 
good exhaust characteristic are maintained when the re- 
quest for acceleration is made for the diesel engine 1 0. 
A description will now be given, with reference to FIG. 
5, of a process performed by the ECU 1 2 to achieve the 
above-mentioned function. 

[0092] FIG.5 is a flowchart of a control routine per- 
formed by the ECU 12 to achieve the above-mentioned 
function. The routine shown in FIG.5 is a periodical in- 
terruption routine which is started, for example, every 8 
milliseconds. When the routine is started, the process 
of step 200 is executed first. 

[0093] In step 200, the accelerator opening degree G 
is read. Afterthe process of step 200 is ended, the proc- 
ess of step 202 is executed. 

[0094] In step 202, an amount of change dG in the ac- 
celerator opening degree 6 is calculated, the change be- 
ing generated during a predetermined time period. In the 
present embodiment, d9 is calculated as a difference 
between G detected in the current process and G detect- 
ed in the process executed 0.2 milliseconds before the 
current process, that is, G detected in the process pre- 
ceding 25 processes to the current process. After the 
process of step 202 is completed, the process of step 
204 is executed. 

[0095] In step 204, it is determined whether or not the 
amount of change do is equal to or greater than a pre- 
determined value a. The predetermined value a is a 



threshold value which is referred to for determining 
whether or not a request for acceleration is being made 
for the diesel engine 1 0. 1 n the present embodiment, the 
predetermined value a is set to 50%. If it is determined, 
as a result of the above-mentioned determination, that 
d0>a is established, It is determined that an acceleration 
has been started, in this case, the process of step 206 
is executed. 

[0096] In step 206, an initial value Aq is substituted for 
a prestroke value A. In the present embodiment, the in- 
itial value Aq is set based on the amount of change dG 
by referring to a map representing a graph shown in FIG. 
6. As shown in FIG.6, the initial value Aq is set to a value 
proportional to dO in the range where oc£d8<a is estab- 
lished. The initial value A 0 is set to a maximum value 
Ao max in the range where a<d9 is established. In the 
present embodiment, the maximum value Ao max is set 
to 4 degrees. 

[0097] After the process of step 206 is executed, the 
closing time of the spill valve 1 70 is set to the time when 
the crank angle is changed by A degrees after a lift of 
the plungers 1 09 to 1 1 2 occurs. According to the above- 
mentioned process of step 206, a larger value can be 
set to the prestroke value A as the accelerator pedal 28 
is depressed more powerfully, that is, as a possibility of 
generation of the delay in the response of the turbo- 
charger 20 is increased. Afterthe process of the above- 
mentioned step 206 is ended, the process of step 208 
is executed. 

[0098] In step 208, an initial value B 0 is substituted for 
a counter CACC. The counter CACC is provided for 
counting the remaining time period to perform the pre- 
stroke control. The counter CACC is decremented by 1 
each time the present routine is started afterthe present 
step 208 is executed. In the present embodiment, the 
initial value B 0 is set to a value corresponding to 400 
milliseconds, that is, a value "50". After the process of 
step 208 is completed, the present routine is ended. 
[0099] If it is determined, in step 204, that dG>a is not 
established, is can be determined that an acceleration 
of the diesel engine 10 is not performed at the present 
time. In this case, the process of step 210 is executed. 
[0100] In step 21 0, it is determined whether or not the 
counter CACC is still set at a value other than "0". If it is 
determined that CACC>0 is established, the process of 
step 212 is executed. 

[0101] In step 212, the prestroke value A is updated. 
In step 21 2, a value obtained by subtracting a predeter- 
mined value k from the prestroke value A set in the pre- 
vious process is set to the updated prestroke value A. 
Afterthe process of step 212 is completed, the process 
of step 214 is executed. In the above-mentioned proc- 
ess, the prestroke value A can be decreased in synchro- 
nization with elimination of the delay in response of the 
turbocharger 20 after an acceleration of the diesel en- 
gine 20 is started. 

[0102] In step 214, the counter CACC is decremented 
by 1. After the process of step 214 is completed, the 
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present routine is ended. 

[0103] If it is determined, in step 21 0, that CACC>0 Is 
not established, that is, If it is determined that the coun- 
ter CACC has been decremented down to "0", It can be 
determined that there is no need to perform the pre- s 
stroke control any more. In this case, the process of step 
21 6 is executed. 

[0104] in step 21 6, u 0" is substituted for the prestroke 
value A. After the process of step 21 6 Is executed, a 
regular control is applied to the spill valve 170 so that 10 
the spill valve 170 is closed before a lift Is generated in 
the plungers 109 to 112. After the process of step 216 
Is completed, the present routine is ended. 
[0105] In the above-mentioned embodiment, al- 
though the initial value Aq of the prestroke value A is is 
varied in response to the amount of change dG, the 
present Invention Is not limited to this method, and the 
initial value Aq may be set to a constant value. Addition- 
ally, in the above-mentioned embodiment, although the 
initial value B 0 of the counter CACC is set to a constant 
value, the present invention is not limited to this method, 
and the initial value B 0 may be varied In response to the 
amount of change d0. 

[0106] Further, in the above-mentioned embodiment, 
although the routine shown in FIG.5 is a periodical in- 
terruption routine, the present invention is not limited to 
such a routine and the routine shown in FIG.5 may be 
an N E Interruption routine which is started each time the 
crank shaft of the diesel engine 10 rotates a predeter- 
mined angle. 

[0107] FIG.7 is a graph representing a relationship 
between the engine speed NE and a interruption period 
when the routine shown in FIG.5 is set as an NE inter- 
ruption routine. As shown in FIG.7, the NE interruption 
routine is more frequently started as the engine speed 
NE is increased. 

[0108] In step 202 of the routine shown in FIG.5, the 
difference between the accelerator opening degree 6 
detected In the present process and the accelerator 
opening degree 6 detected in the process preceding 25 
processes is set as dG. If the speed of depression of the 
accelerator pedal 28 is the same, the value of dG is in- 
creased as the interruption period of the present routine 
is increased, that is, as the engine speed NE is de- 
creased. Accordingly, when the routine shown in FIG.5 
is the NE interruption routine, the condition of step 204 
is difficult to be established as the engine speed NE is 
decreased. 

[0109] Additionally, in the routine shown in FIG.5, the 
prestroke control is ended when the counter CACC is 
counted down for the predetermined times B 0 . Accord- 
ingly, the prestroke control is continued for a iongertime 
as the Interruption period of the present routine is longer, 
that is, as the engine speed NE is decreased. 
[0110] The possibility of generation of the delay in re- 
sponse of the turbocharger 20 is increased as the en- 
gine speed NE is decreased, In other words, the possi- 
bility of generation of the delay In response of the tur- 



bocharger 20 is decreased as the engine speed NE is 
increased. Accordingly, it is preferred to continue the 
prestroke control for a longer period and more frequently 
as the engine speed NE is deceased. When the routine 
shown in FIG.5 is set as the NE interruption routine, the 
condition of step 204 is difficult to be established, and 
the counting of the counter CACC takes a longer time. 
Thus, if the routine shown in FIG.5 is set as the NE in- 
terruption routine, the above-mentioned requirements 
are satisfied. 

[0111] It should be noted that, In the above-mentioned 
embodiment, the turbocharger 20 corresponds to the 
supercharger. The fuel injection quantity calculating 
means is achieved by the ECU 12 calculating the fuel 
injection quantity Q based on NE and G. The accelera- 
tion start detecting means is achieved by the ECU 12 
performing the process of steps 200 to 204. The accel- 
eration injection control means is achieved by the ECU 
12 performing the process of step 206. 
[0112] Additionally, in the above-mentioned embodi- 
ment, the roller shoes 145 to 148, the rollers 149 to 152 
and the roller ring 153 correspond to the cam mecha- 
nism. The fuel chamber 96 corresponds to the low pres- 
sure source. The spill valve closing means is achieved 
by the ECU 12 sending a valve close instruction to the 
spill valve 170. The prestroke value setting means is 
achieved by the ECU 1 2 performing the process of step 
206. The prestroke value decreasing means is achieved 
by the ECU 12 performing the process of step 211 . 
[0113] A description will now be given, with reference 
to FIG.8, of a second embodiment according to the 
present invention. A system according to the second 
embodiment is achieved by setting the ECU 12 to per- 
form a routine shown in FIG.8 instead of the routine 
shown in FIG.5 in the system structure shown in FIGS. 
1 to 3. 

[0114] In the above-mentioned first embodiment, the 
determination is made as to whether or not a request of 
acceleration is being made for the diesel engine 10 
based on the amount of change dG of the accelerator 
opening degree. On the other hand, In the present em- 
bodiment, the determination is made as to whether or 
not the request for acceleration is being made based on 
an amount of change dNE in the engine speed NE. 
[0115] FIG.8 is a flowchart of a control routine per- 
formed by the ECU 12 in the present embodiment. The 
routine shown in FIG.8 is a periodical interruption rou- 
tine which Is started, for example, every 8 milliseconds. 
It should be noted that, in FIG.8, steps that are the same 
as the steps shown in FIG.5 are given the same step 
numbers, and descriptions thereof will be omitted. 
[0116] When the routine shown in FIG.8 Is started, the 
process of step 220 is executed first. In step 220, the 
engine speed NE is read. After the process of step 220 
is ended, the process of step 222 is performed. 
[0117] In step 222, the amount of change dNE of the 
engine speed generated during a predetermined time 
period Is calculated. In the present embodiment, dNE is 
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calculated as a difference between NE detected in the 
current process and NE detected in the process execut- 
ed 0.2 milliseconds before the current process, that is, 
NE detected in the process preceding 25 processes to 
the current process. After the process of step 222 is 
completed, the process of step 224 is executed. 
[0118] In step 224, It is determined whether or not the 
amount of change dNE Is equal to or greater than a pre- 
determined value p. The predetermined value fi is a 
threshold value which is referred to for determining 
whether or not a request for acceleration is being made 
for the diesel engine 10. If it is determined, as a result 
of the above-mentioned determination, that dNESp is 
established, it is determined that an acceleration has 
been started. In this case, an initial value Aq is substi- 
tuted, In step 206, for the prestroke value A. Then, an 
initial value B 0 Is substituted, in step 208, for the counter 
CACC, and the routine is ended, 
[0119] If it is determined, in step 224, that dNE>p is 
not established, it can be determined that an accelera- 
tion of the diesel engine 10 is not started when the 
present process is performed. In this case, it is then de- 
termined, in step 210, whether or not CACC>0 is estab- 
lished. If it is determined that CACC>0 is established, 
the prestroke value A is updated, in step 212, to the de- 
crease side, and the counter CACC is decremented in 
step 214, and then the routine is ended. On the other 
hand, if it is determined that CACC>0 is not established, 
"0" is substituted for the prestroke value A in step 21 6, 
and the routine is ended. 

[0120] According to the above-mentioned process, 
similar to the first embodiment, the prestroke control is 
started at the same time when a request for acceleration 
is made for the diesel engine 1 0, and the prestroke value 
A can be decreased in synchronization with elimination 
of the delay in response of the turbocharger 20. Thus, 
according to the system of the present embodiment, the 
diesel knocking noise can be effectively suppressed 
while maintaining a good acceleration performance and 
a good exhaust emission when a request of acceleration 
is made for the diesel engine 10. 
[0121] In the present embodiment, the initial value A 0 
of the prestroke value A and the initial value B 0 of the 
counter CACC may be constant values or functions of 
dNE. Additionally, in the present embodiment, the rou- 
tine shown in FIG. 8 is not limited to the periodical inter- 
ruption routine, and the routine may be an NE interrup- 
tion routine. 

[0122] It should be noted that in the above-mentioned 
embodiment, the acceleration start detecting means is 
achieved by the ECU 1 2 performing the process of ECU 
12. 

[0123] The present invention is not limited to the spe- 
cifically disclosed embodiments. 
[0124] An acceleration control apparatus of a diesel 
engine (10) provided with a supercharger which sup- 
presses generation of a diesel knocking noise while 
maintaining a good acceleration characteristic and a 



good emission characteristic. A quantity of fuel to be in- 
jected is calculated based on operational condition in- 
formation including an engine speed (NE) and a degree 
(0) of opening of an accelerator. A start of acceleration 
5 of the diesel engine (10) is detected. When the acceler- 
ation of the diesel engine (10) is started, a start time of 
injection of fuel is delayed from a start time of injection 
of fuel under a normal condition and a pressure of the 
fuel for injection is increased. 

10 

Claims 

1 . An acceleration control apparatus performing a fuel 
15 injection control during acceleration of a diesel en- 
gine (1 0) provided with a supercharger (20), 

characterized in that: 

fuel injection quantity calculating means calcu- 
20 lates a quantity of fuel to be injected based on 

operational condition information; 
acceleration start detecting means detects a 
start of acceleration of said diesel engine (1 0); 
and 

25 acceleration injection control means delays, 

when the acceleration of said diesel engine (1 0) 
is started, a start time of injection of fuel from a 
start time of injection of fuel under a normal 
condition and increases a pressure of the fuel 

30 for injection. 

2. The acceleration control apparatus as claimed in 
claim 1 , characterized in that said operational con- 
dition information includes an engine speed (NE) 

35 and a degree (6) of opening of an accelerator. 

3. The acceleration control apparatus as claimed in 
claim 2, characterized in that said acceleration 
start detecting means detects the start of accelera- 

40 tion when a difference (d8) between a degree (G) of 
opening of said diesel engine (10) at the present 
time and a degree (6) of opening of said diesel en- 
gine (1 0) at a time a first predetermined period be- 
fore the present time exceeds a predetermined val- 

45 ue (a). 

4. The acceleration control apparatus as claimed In 
claim 3, characterized in that a detecting opera- 
tion of said acceleration start detecting means is 

so performed every predetermined period, and said 
difference (d8) is obtained based on the degree of 
opening (8) detected in the detecting operation per- 
formed at the present time and the degree of open- 
ing (8) detected in the detecting operation per- 

55 formed a predetermined number of detecting oper- 
ations preceding the present detecting operation. 

5. The acceleration control apparatus as claimed in 
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claim 3 or 4, characterized In that: 

said acceleration injection control means in- 
cludes: 

prestroke value setting means for setting a 
predetermined delay time provided for the 
start time of injection of fuel; and 
prestroke value decreasing means for con- 
tinuously decreasing said predetermined 
delay time during a second predetermined 
period. 

6. The acceleration control apparatus as claimed in 
claim 5, characterized In that said predetermined 
delay time is increased until said difference (dG) 
reaches a predetermine maximum value, and is 
maintained at said predetermined maximum value 
after said difference reaches said predetermined 
maximum value. 

7. The acceleration control apparatus as claimed in 
claim 1, characterized in that said acceleration 
start detecting means detects the start of accelera- 
tion when a difference (dNE) between an engine 
speed (NE) of said diesel engine (10) at the present 
time and an engine speed (N E) of said diesel engine 
(10) at a time a first predetermined period before 
the present time exceeds a predetermined value 
(P). 

8. The acceleration control apparatus as claimed in 
claim 7, characterized in that a detecting opera- 
tion of said acceleration start detecting means is 
performed every predetermined period, and said 
difference (dNE) is obtained based on the engine 
speed (NE) detected in the detecting operation per- 
formed at the present time and the engine speed 
(NE) detected in the detecting operation performed 
a predetermined number of detecting operations 
preceding the present detecting operation. 

9. The acceleration control apparatus as claimed in 
claim 7 or 8, characterized in that: 

said acceleration injection control means in- 
cludes: 

initial value setting means for setting a pre- 
determined delay time provided for the 
start time of Injection of fuel; and 
initial value decreasing means for continu- 
ously decreasing said predetermined de- 
lay time during a second predetermined 
period. 

10. The acceleration control apparatus as claimed in 
one of claims 1 to 4, 7 and 8, characterized In that: 



a fuel injection valve (50) injects fuel to said die- 
sel engine (10) in synchronization with a 
change in a crank angle of said diesel engine 
(10); 

5 spill valve opening means opens a spill valve 

(1 70) when a crank angle of said diesel engine 
(1 0) reaches a predetermined valve closing an- 
gle, said spill valve (1 70) being closed for sup- 
plying fuel to said fuel injection valve (50); 

10 prestroke value setting means sets a predeter- 

mined prestroke value to said predetermined 
valve closing angle when the acceleration of 
said diesel engine (10) is started; and 
prestroke value decreasing means decreases 

15 said predetermined prestroke value at a prede- 

termined rate after said predetermined pre- 
stroke value is set to said predetermined valve 
closing angle. 

20 

PatentansprQche 

1. Beschleunigungssteuergerat, das eine Kraftstoffe- 
inspritzsteuerung durchfuhrt wahrend einer Be- 

25 schleunigung eines Dieselmotors (1 0), dermft einer 
Aufladeeinrichtung (20) versehen ist, 
dadurch gekennzelchnet, dass 
eine Kraftstoffeinspritzmengenberechnungs- 
einrichtung eine einzuspritzende Kraftstoffmenge 

30 berechnet auf der Grundlage einer Betriebszu- 
standsinformation; 

eine Beschleunigungsstarterfassungsein- 
richtung einen Beschleunigungsstart des Diesel- 
motors (10) erfasst; und 

35 eine Beschleunigungseinspritzsteuereinrich- 

tung bei dem Start der Beschleunigung des Diesel- 
motors (1 0) eine Startzeit der Kraftstoffeinspritzung 
gegenuber einer Startzeit der Kraftstoffeinspritzung 
bei einem normalen Zustand verzogert und einen 

40 Druck der Kraftstoffeinspritzung erhoht. 

2. Beschleunigungssteuergerat nach Anspruch 1 , da- 
durch gekennzelchnet, dass die Betriebszu- 
standsinformation eine Motordrehzahl (NE) und ei- 

45 nen Offnungsgrad (9) des Gaspedals umfasst. 

3. Beschleunigungssteuergerat nach Anspruch 2, da- 
durch gekennzelchnet, dass die Beschleuni- 
gungsstarterfassungseinrichtung den Start der Be- 

50 schleunigung erfasst, wenn eine Differenz (d6) zwl- 
schen einem Offnungsgrad (6) des Dieselmotors 
(10) bei dervorliegenden Zeit und einem Offnungs- 
grad (G) des Dieselmotors (10) bei einer Zeit einer 
ersten vorgegebenen Periode vor der vorliegenden 

55 Zeit einen vorgegebenen Wert (a) uberschreltet. 

4. Beschleunigungssteuergerat nach Anspruch 3, da- 
durch gekennzelchnet, dass ein Erfassungsvor- 
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gang der Beschleunigungsstarterfassungseinrich- 
tung bei jeder vorgegebenen Periode durchgefuhrt 
wird und die Differenz (dG) erhalten wird auf der 
Grundlage des Offnungsgrads (G), der erf asst wird 
bei dem Erfassungsvorgang, der bei dervorliegen- 
den Zeit durchgefuhrt wird, und des Offnungsgrads 
(G), der erfasst wird bei dem Erfassungsvorgang, 
der eine vorgegebene Anzahl Erfassungsvorgange 
vor dem vorliegenden Erfassungsvorgang durchge- 
fuhrt wird. 

5. Beschleunigungssteuergerat nach Anspruch 3 Oder 
4, dadurch gekennzelchnet, dass die Beschleu- 
nigungseinspritzsteuereinrichtung Folgendes um- 
fasst: 

eine Vorhubwerteinrichteeinrichtung zum Ein- 
richten einer vorgegebenen Verzogerungszeit, 
die vorgesehen ist fur die Startzeit der Kraft- 
stoffeinspritzung; und 

eine Vorhubwertverminderungseinrichtung 
zum kontinuierlichen Vermindern der vorgege- 
benen Verzogerungszeit wahrend einer zwei- 
ten vorgegebenen Periode. 

6. Beschleunigungssteuergerat nach Anspruch 5, da- 
durch gekennzelchnet, dass die vorgegebene 
Verzogerungszeit erhoht wird bis die Differenz (dG) 
einen vorgegebenen Maximalwert erreicht und bei 
dem vorgegebenen Maximalwert gehalten wird 
nachdem die Differenz den vorgegebenen Maxi- 
malwert erreicht. 

7. Beschleunigungssteuergerat nach Anspruch 1 , da- 
durch gekennzeichnet, dass die Beschleuni- 
gungsstarterf assungseinrichtung den Start der Be- 
schleunigung erfasst, wenn eine Differenz (dNE) 
zwischen einer Motordrehzahl (NE) des Dieselmo- 
tors (1 0) bei der vorliegenden Zeit und einer Motor- 
drehzahl (NE) des Dieselmotors (10) bei einer Zeit 
einer ersten vorgegebenen Periode vor der vorlie- 
genden Zeit einen vorgegebenen Wert (p) uber- 
schreitet. 

8. Beschleunigungssteuergerat nach Anspruch 7, da- 
durch gekennzelchnet, dass ein Erfassungsvor- 
gang der Beschleunigungsstarterfassungseinrich- 
tung bei jeder vorgegebenen Periode durchgefuhrt 
wird und die Differenz (dNE) erhalten wird auf der 
Grundlage der Motordrehzahl (NE), die erfasst wird 
bei dem Erfassungsvorgang, der durchgefuhrt wird 
bei der vorliegenden Zeit, und der Motordrehzahl 
(NE), die erfasst wird bei dem Erfassungsvorgang, 
der durchgefuhrt wird, eine vorgegebene Anzahl an 
Erfassungsvorgangen vor dem vorliegenden Erfas- 
sungsvorgang. 

9. Beschleunigungssteuergerat nach Anspruch 7 Oder 



8, dadurch gekennzelchnet, dass die Beschleuni- 
gungseinspritzsteuereinrichtung Folgendes um- 
fasst: 

5 eine Anfangswerteinrichteeinrichtung zum Ein- 

richten einer vorgegebenen Verzogerungszeit, 
die fur die Startzeit der Kraftstoffeinspritzung 
vorgesehen ist; und 

eine Anfangswertverminderungseinrichtung 
10 zum kontinuierlichen Vermindern der vorgege- 

benen Verzogerungszeit w&hrend einer zwei- 
ten vorgegebenen Periode. 

10. Beschleunigungssteuergerat nach einem der An- 
15 spruche 1 bis 4, 7 und 8, dadurch gekennzelch- 
net, dass: 

ein Kraftstoffeinspritzventil (50) Kraftstoff in 
den Dieselmotor (1 0) einsprltzt synchron mit ei- 
20 ner Anderung eines Kurbelwinkels des Diesel- 

motors (10); 

eine Uberlaufventiloffnungseinrichtung ein 
Oberlaufventil (170) offnet, wenn ein Kurbel- 
winkel des Dieselmotors (10) einen vorgegebe- 
25 nen VentilschlieGwinkel erreicht, wobei das 

Oberlaufventil (170) geschlossen wird fur die 
Zufuhrvon Kraftstoff zu dem Kraftstoffeinspritz- 
ventil (50); 

eine Vorhubwerteinrichteeinrichtung einen vor- 
30 gegebenen Vorhubwert einrichtet auf den vor- 

gegebenen VentitschlieBwinkel, wenn die Be- 
schleunigung des Dieselmotors (10) gestartet 
wird; und 

eine Vorhubwertverminderungseinrichtung 
35 den.vorgegebenen Vorhubwert mit einer vorge- 

gebenen Rate vermindert nachdem der vorge- 
gebene Vorhubwert eingerichtet ist auf den vor- 
gegebenen VentilschlieGwinkel. 

40 

Revendicatlons 

1. Un dispositif de commande d'acceleration effec- 
tual une commande d'injection de carburant pen- 
45 dant une acceleration d'un moteur diesel (1 0) pour- 
vu d'un compresseur volumetrique (20), 
caracterise en ce que: 

des moyens de calcui de quantfte d'injection de 
so carburant calculent une quantite de carburant 

a injecter sur la base d' informations de condi- 
tion de fonctionnement; 
des moyens de detection de debut d'accelera- 
tion detectent un d6but d'acceleration dudlt mo- 
55 teur diesel (10); et 

des moyens de commande d'injection d'acce- 
leration retardent, lorsque I'acceleratlon dudit 
moteur diesel (10) est debutee, un moment de 
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debut d'injection de carburant par rapport a un 
moment de debut d'injection de carburant dans 
une condition normale et augmentent une pres- 
sion du carburant pour injection. 

2. Le dispositif de commande d'acc6le ration selon la 
revendication 1 , caracterise en ce que lesdites in- 
formations de condition de fonctionnement com- 
prennent une vitesse de moteur (NE) et un degre 
(9) d'ouverture d'un accelerateur. 

3. Le dispositif de commande d 'acceleration selon la 
revendication 2, caracterise en ce que lesdits 
moyens de detection de debut d'acceleration detec- 
ted le debut d'acceleration lorsqu'une difference 
(dG) t entre un degre (6) d'ouverture dudit moteur 
diesel (10) au moment present et un degre (6) 
d'ouverture dudit moteur diesel (10) a un moment 
une premiere periode predeterminee avant le mo- 
ment present, depasse une valeur predeterminee 
(a). 

4. Le dispositif de commande d'acceleration selon la 
revendication 3, caracterise en ce qu'une opera- 
tion de detection par lesdits moyens de detection 
de debut d'acceleration est effectuee a chaque pe- 
riode pred6terminee ( et ladite difference (de) est ob- 
tenue a partir du degre d'ouverture (9) detecte lors 
de I'operation de detection effectuee au moment 
present et du degre d'ouverture (9) detecte lors de 
I'operation de detection effectuee un nombre defois 
predetermine d'operations de detection avant I'ope- 
ration de detection actuelle, 

5. Le dispositif de commande d'acceleration selon la 
revendication 3 ou 4, caracterise en ce que: 

lesdits moyens de commande d'injection d'ac- 
celeration comprennent: 

des moyens de determination de valeur de 
pr6-course pour determiner un temps de 
retard predetermine associe au moment 
de debut d'injection de carburant; et 
des moyens de diminution de valeur de 
pre-course pour diminuer de maniere con- 
tinue ledit temps de retard predetermine 
pendant une deuxieme periode predeter- 
minee. 

6. Le dispositif de commande d'acceleration selon la 
revendication 5, caracterise en ce que ledit temps 
de retard predetermine est augmente jusqu'a ce 
que ladite difference (d9) atteigne une valeur maxi- 
mum predeterminee, et est maintenu a ladite valeur 
maximum predeterminee apr6s que ladite differen- 
ce ait atteint ladite valeur maximum predeterminee. 



7. Le dispositif de commande d'acceleration selon la 
revendication 1, caracterise en ce que lesdits 
moyens de detection de debut d'acceleration detec- 
ted le debut d'acceleration lorsqu'une difference 

5 (dNE), entre une Vitesse de moteur (NE) dudit mo- 
teur diesel (10) au moment present et une vitesse 
de moteur (NE) dudit moteur diesel (10) a un mo- 
ment une premiere periode predeterminee avant le 
moment present, depasse une.valeur predetermi- 
ne n6e (p). 

8. Le dispositif de commande d'acceleration selon la 
revendication 7, caracterise en ce qu'une opera- 
tion de detection desdits moyens de detection de 

15 d6but d'acceleration est effectuee a chaque periode 
predeterminee, et ladite difference (dNE) est obte- 
nue a partir de la vitesse de moteur (NE) detectee 
lors de I'operation de detection effectuee au mo- 
ment present et de la vitesse de moteur (NE) de- 

20 tectee lors de I'operation de detection effectuee un 
nombre defois predetermine d'operations de detec- 
tion avant ('operation de detection actuelle. 

9. Le dispositif de commande d'acceleration selon la 
25 revendication 7 ou 8, caracterise en ce que: 

lesdits moyens de commande d'injection d'ac- 
celeration comprennent: 

30 des moyens de determination de valeur ini- 

tiale pour determiner un temps de retard 
predetermine associe au moment de debut 
d'injection de carburant; et 
des moyens de diminution de valeur initiaie 

35 pour diminuer de maniere continue ledit 

temps de retard predetermine pendant une 
deuxieme periode predeterminee. 

10. Le dispositif de commande d'acceleration seion 
40 rune des revendications 1 a 4 r 7 et 8, caracterise 

en ce que: 

une soupape d'injection de carburant (50) in- 
jecte du carburant dans ledit moteur diesel (1 0) 

45 en synchronisation avec une modification d'un 

angle de vilebrequin dudit moteur diesel (10); 
des moyens d'ouverture de soupape de de- 
charge ouvrent une soupape de decharge 
(170) lorsqu'un angle de vilebrequin dudit mo- 

so teur diesel (10) atteint un angle de fermeture 

de soupape predetermine, ladite soupape de 
decharge (170) etant fermee pour deiivrer du 
carburant vers ladite soupape d'injection de 
carburant (50); 

55 des moyens de determination de valeur de pre- 

course determinent une valeur de pre-course 
predeterminee par rapport audit angle de fer- 
meture de soupape predetermine lorsque I'ac- 
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ceieration dudit moteur diesel (1 0) est d6butee; 
et 

des moyens de diminution de valeur de pre- 
course diminuent ladite valeur de pre-course 
predeterminee a une Vitesse predeterminee 5 
apres que ladite valeur de pre-course predeter- 
mine a ete fix6e par rapport audit angle de fer- 
meture de soupape predetermine. 
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FIG. 4 
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FIG. 5 
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FIG. 6 
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FIG. 8 



(start) 





f 


READ NE 


> 


f 


CALCULATE dNE 







220 



222 




PRESTROKE A«-A 0 



PRESTROKE A«-A-k 



•208 



CACC«-B, 



PRESTROKE 



L 



214 



CACC-CACC-1 



(return ") 



23 



